A new neuroanatomical method for tracing connections in the central nervous system based on the anterograde axonal transport of the kidney bean lectin, Phaseolus vulgaris-leucoagglutinin (PHA-L) is described. The method, for which a detailed protocol is presented, offers several advantages over present techniques. First, when the lectin is delivered iontophoreticaUy, PHA-L injection sites as small as 50-200/~m in diameter can be produced, and are clearly demarcated since the neurons within the labeled zone are completely filled. Second, many morphological features of such filled neurons are clearly demonstrated including their cell bodies, axons, dendritic arbors and even dendritic spines. Third, there is some evidence to suggest that only the neurons at the injection site that are filled transport demonstrable amounts of the tracer, raising the possibihty that the effective injection site can be defined quite precisely. Fourth, even with the most restricted injections, the morphology of the labeled axons and axon terminals is clearly demonstrated; this includes boutons en passant, fine collateral branches, and various terminal specializations, all of which can be visualized as well as in the best rapid Golgi preparations. Fifth, when introduced iontophoretically, PHA-L appears to be transported preferentially in the anterograde direction; only rarely is it transported retrogradely. Sixth, PHA-L does not appear to be taken up and transported effectively by fibers of passage. Seventh, there is no discernible degradation of the transported PHA-L with survival times of up to 17 days. Finally, since the transported marker can be demonstrated with either peroxidase or fluorescent antibody techniques, it may be used in conjunction with other neuroanatomical methods. For example, double anterograde labeling experiments can be done using the autoradiographic method along with immunoperoxidase localization of PHA-L, and the retrogradely transported fluorescent dyes can be visualized in the same tissue sections as PHA-L locahzed with immunofluorescence techniques.
INTRODUCTION
In recent years the autoradiographic method for tracing efferent projections has come to be one of the cornerstones of modern neuroanatomical methodology largely because it avoids the fiber-of-passage problem and the difficulty of labeling fine-calibre axons, both of which had seriously limited the usefulness of degeneration methods6,8,22. However, the autoradiographic method has several limitations.
Among these are the difficulty of accurately delimiting the effective injection site, and, owing to the indirect nature of the labeling, the difficulty in tracing axonal trajectories precisely and in discriminating axonal from terminal labeling. Ideally, one would hope for a tracing technique that would label more completely and directly the axons and various terminal specializations of cells that are clearly involved by a particular injection. This level of resolution is provided by immunohistochemical methods, which allow the cell bodies, fibers and terminals of antigenspecific neuronal systems to be labeled selectively. But because the cell groups that share a given bio- 
